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Abstract 

Contrary to popular mythology, Einstein did not invent the cosmological 
constant just in order construct his model universe. He discussed it earlier in 
q_j "The Foundations of General Relativity" in connection with the proper struc- 

ture of the source-free field equations. There he dismissed it as arbitrary and 
unnecessary. It was later that he found its inclusion to be essential to the 
construction of his model. 

Contrary to virtually universal belief, the cosmological constant was not invented by 
Einstein [1] for use in his cosmological Considerations Concerning General Relativ- 
. ity [2]. The fact is, he discussed it explicitly about a year earlier in Sect. (14) of 



The Foundations of General Relativity [3] where he introduced the source-free field 
equations. 
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V=jj = i. (lb) 

(The second equation is a "coordinate condition" which permits writing the field equa- 
tions elegantly if severely truncated. In this form, the field equations have never been 
applied to any problem.) There he comments, 

"It must be pointed out that there is only a minimum of arbitrariness 
in the choice of these equations. For besides G^ u there is no tensor of 
second rank which is formed from the g^ v and its derivatives, contains no 
derivatives higher than the second and is linear [4] in these derivatives." 

Then he adds a footnote, 
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"Properly speaking this is true only of the tensor 

G, v + \g^G aP (2) 

where A is a constant [emphasis added]. If, however we set this tensor 
= 0, we come back again to the equation = 0." 

The term in A is is not the optimal choice. In modern notation, G^ is the Ricci 
tensor so that Exp. (2) would be 

Rfj,u + Xg^R ■ (3) 
This would result in the source-free equations 

R^u = \g^R ■ (4) 

The more desirable expression is the simpler \g^ u . In fact, the most general tensor 
satisfying the conditions mentioned earlier and which has a vanishing divergence is 
[5] is (the now standard) 

Rfiv — 2dfj.fR + ^9iiv ■ (5) 
In the source-free case this reduces readily to 

R^v = j9^u • (6) 

These have been studied by Petrov [6] who termed the solutions, "Einstein Spaces" . 

Einstein sorted this out in the Cosmological Considerations .... In Eq. (13) therein 
he included the cosmological constant 

Rpv - ^9fiv = -k(T^ u - \g,jr) (7) 
which is readily converted to 

R^v ~2~g\ivR Xg^v nT^ u . 
a )Prof. Emeritus, Queens College, City University of New York; ah30@nyu.edu. 
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